Pulmonary tumourlets are focal aggregates of neuroendocrine cells that occur in the periphery of the lung and may be associated with chronic inflammation and scarring. Six such lesions were seen in five lungs from a series of 35 pairs of lungs studied at necropsy. 
Pulmonary tumourlets are small aggregates of nests of neuroendocrine cells in a fibrous stroma, usually found incidentally in the periphery of a lung in close proximity to a terminal bronchiole and sometimes in association with bronchiectasis, chronic suppuration, and scarring.`3 Several investigators have noted their tendency to arise when there are increased numbers of pulmonary neuroendocrine cells, often in the form of nodular intraepithelial clusters, in surrounding airways,2-5 a process in which the increase in number and disturbance of the normal morphology and distribution of these cells is accompanied by the presence within them of substances not normally found there.'5 The aim of this study was to investigate the prevalence of certain neuroendocrine products, both "appropriate" and "inappropriate" to pulmonary neuroendocrine cells, in a series of tumourlets and to relate these findings to changes in the neuroendocrine cells in adjacent airways.
Methods
Tumourlets were sought in the lungs of 35 patients coming to necropsy, the only criterion for selection being that the necropsy was performed within 48 hours of death. In each case the left lung was distended with Bouin's solution, allowed to fix for 48 hours, and cut into 1 cm sagittal slices. At least 12 random blocks were then taken from each, a numbered perspex grid being placed over each slice, and a table of random numbers being used to select the blocks, with the proviso that large airways and vessels were avoided. Multiple blocks were taken from the non-distended right lungs at the time of the necropsy and these were also fixed in Bouin's solution for 48 hours. After being embedded in paraffin wax sections were stained with haematoxylin and eosin and the elastic van Gieson method and examined by light microscopy.
When a tumourlet was discovered, serial sections of the block in which it was contained were cut and immunochemically labelled for neurone specific enolase and protein gene product 9 of neurone specific enolase, protein gene which also shows the extent and pattern product 9 5, and the cell products sought was of immunoreactivity for neuroendocrine recorded and their distribution was defined products in the tumourlets. according to whether they were present in all, The five subjects ranged in age from 62 to 78 most, or few of the component cells. The (mean 72) years; four were female. One lung morphology, distribution, and content of contained abscesses and focal scarring, but neuroendocrine cells in the airways adjacent neither suppuration nor fibrosis was a consto the tumourlet were also noted.
picuous feature in the others (table 2) . Morphologically, all six tumourlets were typical,' consisting of tiny aggregates of nests of Results uniform cells with spherical or ovoid nuclei and Six tumourlets were identified in five lungs scant cytoplasm in a connective tissue stroma of from the 35 pairs of lungs. The morphology of variable density (fig 1) . The largest was about 3 the tumourlets, the pathological changes in the mm in diameter. All but one were clearly lungs containing them, and the age, sex, and associated with a terminal bronchiole. cause of death of each of the five subjects in All six tumourlets showed strong, confluent whom they were found are shown in table 2, labelling for neurone specific enolase and (fig 3) , and all six showed immunoreactivity for growth hormone, which was widespread in three and focal in the remainder (fig 4) The results of the present study are in keeping with those of previous investigations describing the scarcity of tumourlets, their morphological features, and their tendency to be more often found in the lungs of women.' 16 Although all the lungs bearing them showed some pathological changes, neither scarring, chronic suppuration nor bronchiectasis was a conspicuous feature (table 2). All were immunoreactive for neurone specific enolase and protein gene product 9 5 , which supports their neuroendocrine nature, and all contained gastrin releasing peptide, the peptide most abundant in human pulmonary neuroendocrine cells.'0 The presence of calcitonin in all but one and absence of leucine-enkephalin from all are in keeping with the results of previous studies also2324 but, despite repeated attempts, we could detect 5-hydroxytryptamine in only two of them. Of the six peptide and protein substances we sought that are not considered products ofnormal human pulmonary neuroendocrine cells (and could therefore be considered inapppropriate), adrenocorticotrophin was present in some cells of two of the tumourlets (fig 3) and growth hormone in all of them (fig 4) ; none of the others was found.
In association with two of the tumourlets in particular there were greatly increased numbers of neuroendocrine cells, expressing the same pattern ofneuroendocrine products as the tumourlets, in an immediately adjacent airway, probably that in which the tumourlet arose ( fig  5) . It has been suggested that, as pulmonary neuroendocrine cells increase in number and change from their well ordered and uniform arrangement within the airwaysl' to become linear arrays or disorganised clusters,422 their increasing morphological derangement is accompanied by elaboration of peptides not normally produced by them, such as adrenocorticotrophin, somatostatin, vasoactive intestinal peptide, and apparently growth hormone.45 Tumourlets are likely to be the end result of the response of pulmonary neuroendocrine cells to several stimuli, such astumours, such as acromegaly, hypertrophic osteoarthropathy, and digital clubbing, has been suggested.2"3' Whether it has any trophic effect on the pulmonary tissues around it is unknown. Its prevalence in the pulmonary neuroendocrine cells of diseased lungs and in pulmonary neoplasms, especially those showing neuroendocrine differentiation, needs investigating.
The substances elaborated by tumourlets, and by the increased populations of neuroendocrine cells that probably precede and accompany them, might vary according to several factors, including the nature of the stimulus provoking the change. Whether such "inappropriate" substances as have been described serve any function or are merely aberrations accompanying morphological disorganisation, as seems to be the case with hormone producing tumours, is a matter of conjecture.
